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It is to be remembered that in the great mound of the group 
of altar mounds there was a layer of gravel two or three inches 
thick, which we have called the concrete layer. This gravel was 
cemented by a large amount of iron, and it has been a puzzle 
where the iron came from. It was far .too great in amount to 
have been derived from the clay in the mound above, and be- 
sides, the gravel of the same layer, about the edges, was loose 
and light without any mixture of iron. Now this iron gravel 
from the burial place is of the same character as that forming the 
concrete layer in the mound, and it therefore seems probable that 
these pits must have been dug for the purpose of obtaining it. 
As this gravel had been used during the extensive ceremonies 
which must have taken place at the time the mound was con- 
structed, the very place from which it was taken seems to have 
been held sacred and the pits therefore filled with burnt material, 
covered over and marked in the same manner as some of the 
graves. This again is further evidence of the connection of the 
burial place and the ceremonies which took place there with the 
altar mounds. The more we examine into the details of this 
wonderful group of ancient works, the more interesting and in- 
structive they become. We have already spread before us the 
outlines of a grand picture of the singular ceremonies connected 
with the religious and mortuary customs of a strange people. 
There are still some touches to be given before the picture is 
complete, but it is more perfect than any other that has been 
drawn, and as our- work goes on we may yet be able to fill it out, 
and finally present it as a perfect whole. — The Boston Herald. 
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AN INTERESTING CONNECTING GENUS OF 
CHORDATA. . 

BY E. D. COPE. 

IT is well known that the only orifice in the cranial parts of the 
carapace in those so-called fishes of the Old Red sandstone, 
Pterichthys and Bothriolepis, is single and median, and is trans- 
versely placed, so as to cover the space occupied by the orbits 
and the interorbital region in such Vertebrata as have the eyes 
superior and close together. In the genus Cephalaspis, which 
has been also supposed to be a fish, two orbits and an interspace 
occupy about the corresponding position in the cranial buckler. 
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There is found, lying in the median orifice of Bothriolepis, a bony- 
valve, which is quite free all round. This has been supposed to 
represent the interorbital part of the carapace, and the uncovered 
parts of the orifice, at each of its extremities, have been supposed 
to be the orbits. An examination of numerous specimens of 
Bothriolepis canadensis Whiteaves, has lead me to oppose this lat- 
ter view. I .have, on the contrary, considered the entire orifice to 
be probably homologous with the " nasal pouch " of the lampreys, 
and the mouth of the Tunicata and of the invertebrates. 1 This 
character, together with the absence of lower jaw, would refer the 
genus to the Marsipobranchii or class of lampreys, or to the Tu- 
nicata. From its considerable resemblance in the carapace to the 
tunicate Chelysoma, and in the lateral arms, to Appendicularia, I 
referred Bothriolepis provisionally to that class. 

The Cephalaspididat are more like fishes than the Pterichthyi- 
dse, in that they have a distinct head and distinct orbits. They 
have, however, no lower jaw, and thus approach, if they do not 
enter, the Marsipobranchii. But they have no nasal pouch or 
nostrils, as has been observed by Dr. Lankester. This character 
separates them widely from either fishes or Marsipobranchii. It 
also gives color to the supposition that the orbits in this family 
represent the extremities of the median orifice of Bothriolepis. 

A highly interesting specimen, which I owe to the kindness of 
my friend, R. D. Lacoe, of Pittston, Pennsylvania, throws consid- 
erable light on this subject. It consists of the cast of the cranial 
and nuchal buckler of a vertebrate allied to, but different from, 
the families above mentioned. The fact that it is derived from a 
higher geological horizon than any of them, that is, from the 
coal measures, adds to its interest. Besides the typical specimen 
other portions of a probable body-buckler are in my possession. 

The characteristic peculiarity of this form consists in the fact 
that it combines the presence of orbits similar to those of Ceph- 
alaspis, with a median orifice between them, in the position of 
that of Bothriolepis. And this median orifice is divided into two 
equal parts by a narrow longitudinal septum. The parts are well 
preserved in the specimen, and perfectly distinct. The two me- 
dian orifices perforate the middle of the region which is occupied 

'American Naturalist, 1885, p. 289. 
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by the plate of Bothriolepis, but differing from it in being contin- 
uous anteriorly and posteriorly with the rest of the buckler. 

This structure makes it probable that the median orifice of the 
Pterichthyidae represents both protostome (nares) and orbits, and 
that these orifices have become differentiated in later forms. The 
protostome in Bothriolepis is covered by a probably movable 
valve. That the organ of smell should have been differentiated 
from a primitive mouth is altogether reasonable in view of the 
close relationship subsisting between these senses ; but that the 
sense of sight should have had a common orifice is not to be antici- 
pated. The recent re- 



markable discovery of a 
rudimental eye in the pi- 
neal gland of lizards does 
not throw much light on 
the subject, since true 
eyes coexist with it in 
those animals, and the 
median eyes of the Pter- 
ichthyidse had left the 
field long before the ad- 
vent of Reptilia, in a phy- 
logenetic sense. From a 
chronological point of 
view it is not unlikely 
that the present new ge- 
nus brings such forms 
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Mycterops ordinaius Cope. Cranial 



oser together, Since and nuchal buckler from above, % natural size. 

there is little doubt but that the Pelycosauria of the Permian 
possessed large pineal eyes. 

The new genus here referred to may be named Mycterops, and 
the single species which thus far represents it may be called Myc- 
terops ordinatns. The generic character is as follows : 

Cranial buckler undivided, terminating in an acute spine-like 
process at each postero-external angle, which is directed back- 
wards, and without articulations. The space between these spines, 
occupied by a large undivided shield, separated by a transverse 
suture from the cranial buckler. 

The species characters are as follows : 

Muzzle broadly rounded. Orbits semicircular or widely cres- 
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centic, the flat or concave border inwards ; the long diameter an- 
teroposterior. Nares close together, each with a subquadrate 
outline, and separated from the orbit by a space a little greater 
than its own diameter. Their borders are slightly elevated, espe- 
cailly above a shallow groove that connects the orbits behind 
them. Nuchal plate twice as wide as long, its posterior outline a 
little convex, its posterior external angle reached by the acute 
apex of the cephalic spine. The median anterior border of the 
cephalic buckler is damaged so as not to give its exact outline, 
but the muzzle was probably broadly rounded. The lateral bor- 
ders are nearly straight, and they diverge to near the base of the 
spine. The external border of the latter is gently convex, and 
turns inwards posteriorly. The surface is marked by longi- 
tudinal lines of flat tubercles, or raised areas, which are separated 
by narrow grooves, and have various lengths. Those on the 
head are usually as wide as long, while those on the nape are 
generally much longer than wide. Those near the borders are 
always broken up, and those at the side and in front of the orbits 
are irregularly distributed. Cephalic border and spine smooth. 
The size varies. The type specimen has the head as large as a 
fully-grown Amiurus catus, but parts of others indicate individ- 
uals approaching double that size. 

Returning to the presentation of the systematic relations of 
this form, it may be observed that in spite of its resemblances 
to the Pterichthyidse and the Cephalaspididae, it must be dis- 
tinctly separated from both families. Supposing it to possess 
a ventral plastron like that of the former and Coccosteus, 
which is probable, we must not attach too much importance 
to the fact. It was on the presence of the carapace and 
plastron of these forms that Owen established his order of 
Placoganoids. But this character constitutes no greater bond 
than the possession of scales by many fishes; and equally hetero- 
geneous elements are embraced in Professor Owen's division. 
Thus Coccosteus and Dinichthys have well-developed cranium 
with distinct mandibular and scapular arch. None of the ele- 
ments of a cranium are distinguishable in the Pterichthyidai and 
Cephalaspidae, and neither of them possesses a lower jaw or scap- 
ular arch. 1 Mycterops must be associated with the latter. But 
it differs from both in the characters of its orbits and nares, and 

1 A pectoral limb has been observed in Cephalaspis, but no scapular arch. 
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must be kept well apart from them on this account. The rela- 
tions of all these forms to known types may be tentatively repre- 
sented in the following scheme : 

Class TUNICATA. 
Order Antiarciia. Vent posterior; ? mouth as well asprotostome present. 
Fam. Bothriolepidida. Caudal region absorbed. 
Fam. Pterichthyidce. Caudal region present. 

Class AGNATHA. Without lower jaw or scapular arch. 
Subclass Arrhina. No nares. 
Fam. CephalaspididiB. 

Subclass Monorrhina (Marsipobranchii). A single median nareal orifice. 
Order Hyperoarti (Myxinidte). 
Order Hyperotreti (Petromyzontida;). 

Subclass Diplorrhina. Two median nareal orifices. 
Fam. Mycteropidce. Cephalic and ventral bucklers. 
Class PISCES. 
Subclass 1. Holocephali. 
" 2. Dipnoi. 
•' 3. Selachii, 
" 4. Teleostomi. 
Order Placoganoidei. The structure of the fins of this order being unknown 
it cannot be referred to either of the three primary divisions (Crossoptery- 
gia, Chrondostei and Actinopteri) with certainty. Supposing it to belong 
to the last named, it agrees best with the Isospondyli, but apparently differs 
in the lack of some ot the elements of the suspensorium of the lower jaw. 
There is no sufficient evidence of affinity to the Nematognathi, which is 
probably a modern group. 

The Mycteropidae then occupy a position between the Anti- 
archa and Marsipobranchii (Monorrhina) on the one hand and the 
fishes on the other. They would, with the latter, enter the 
" cladus" Amphirhina of Haeckel, if that division be regarded as 
defined by the presence of two nareal orifices. But this disposi- 
tion of them would violate truer affinities to the orders without 
lower jaw and scapular arch, for which the term Agnatha 
(Haeckel) may be retained. As compared with Cephalaspididae, 
Mycterops approaches nearest to Didymaspis Lankester. The 
Mycteropidae may be regarded as descendants of the Pterichthy- 
didae, and ancestors of the Placoganoidei. Since the latter occur 
earlier in geological time (Devonian) than the Mycteropidae (Car- 
boniferous), we may suppose that Mycterops is a descendant of a 
Silurian or Devonian type with a single median nostril, which 
will be a family of Monorrhina. From this hypothetical family 
the Arrhina (Cephalaspididae, etc.) and the Marsipobranchii (1am- 
phreys) may then be regarded as descendants. The former lost 
nares by degeneracy ; the latter are degenerate in other respects. 



